The phylogenetic position and various genotypic, chemotaxonomic, and classical phenotypic characteristics of 21 gram-negative avian isolates were studied. These strains constitute a genotypically homogeneous taxon in rRNA superfamily V, as shown by DNA-rRNA hybridization data. Determination of the 16s rRNA sequence of this taxon revealed its detailed position within the "flavobacter" subgroup of the "flavobacter-bacteroides" phylum as described by Gherna and Woese (R. Gherna and C. R. Woese, Syst. Apple Microbiol. 15513-521, 1992). This new taxon is only distantly related to other members of the "flavobacter-bacteroides" phylum and is therefore given separate generic status. The DNA-DNA binding values for members of this taxon, for which we propose the name Ornithobacterium rhinotracheale, confirmed that all of the strains are highly interrelated (DNA-DNA binding values greater than 90% were measured). The G+C contents of members of this taxon are between 37 and 39 mol%, An analysis of the cellular proteins and fatty acids and classical phenotypic characteristics allowed us to distinguish 0. rhinotracheafe from phenotypically similar taxa, such as Riemrelliz anatipestiyer and Capnocytophaga species. The respiratory quinone content (menaquinone 7) and carbohydrate pattern of 0 . rhinotracheale conform with the respiratory quinone contents and carbohydrate patterns of other members of rRNA superfamily V.
1992).
This new taxon is only distantly related to other members of the "flavobacter-bacteroides" phylum and is therefore given separate generic status. The DNA-DNA binding values for members of this taxon, for which we propose the name Ornithobacterium rhinotracheale, confirmed that all of the strains are highly interrelated (DNA-DNA binding values greater than 90% were measured). The G+C contents of members of this taxon are between 37 and 39 mol%, An analysis of the cellular proteins and fatty acids and classical phenotypic characteristics allowed us to distinguish 0. rhinotracheafe from phenotypically similar taxa, such as Riemrelliz anatipestiyer and Capnocytophaga species. The respiratory quinone content (menaquinone 7) and carbohydrate pattern of 0 . rhinotracheale conform with the respiratory quinone contents and carbohydrate patterns of other members of rRNA superfamily V.
In the past decade, we determined the protein and fatty acid profiles of a large number of avian isolates which could not be classified after primary identification tests were performed in veterinary laboratories. A total of 21 of these isolates had very similar profiles and differed clearly from all of the other strains investigated, including reference strains of well-known fowl pathogens. These 21 strains were isolated from the respiratory tracts of turkeys (10 strains), chickens (7 strains), rooks, (3 strains), and a partridge (1 strain) . Clinical data were not available for all of these strains. However, most of the strains were associated with various respiratory tract infections, including tracheitis, pericarditis, sinusitis, airsacculitis, and pneumonia. Preliminary data on some of the chemotaxonomic characteristics of four strains have been described previously (36) .
We studied a wide range of taxonomic parameters, including genotypic, chemotaxonomic, and classical phenotypic parameters, in order to establish the phylogenetic affiliation and to comprehensively describe the new taxon, for which we propose the name Omithobacterium rhinotracheale. Special emphasis was given to the differentiation of 0. rhinotracheale, Riemerella anatipestifer, and Capnocytophaga species as these taxa share a number of phenotypic characteristics. Fatty acid methyl ester analysis. After incubation for 48 h, a loopful of well-grown cells was harvested, and fatty acid methyl esters were prepared, separated, and identified by using the Microbial Identification System (Microbial ID, Inc., Newark, Del.) as described previously (52).
Preparation of high-molecular-weight DNA, High-molecular-weight native DNA was prepared as described previously DNA base compositions, All of the G+C contents were determined by the thermal denaturation method and were calculated by using the equation of Marmur and Doty (33), as modified by De Ley (10) .
DNA-DNA hybridization experiments, The levels of DNA-DNA binding, expressed as percentages, were determined spectrophotometrically by using the initial renaturation rate method of De Ley et al. (12) . Each value given below is the average of the values from at least ,two hybridization experiments. DNA binding values of 30% or less indicate that there was no significant DNA homology. The total DNA concentration was about 35 Fg/ml, and the optimal renaturation temperature in 2 x SSC ( I x SSC is 0.15 M NaCl plus 0.015 M sodium citrate [pH 71) was 66.4"C.
DNA-rRNA hybridization experiments.
In vivo radioactively labelled rRNA from 0. rhinotrucheale LMG 9086T (T = type strain) was prepared by using a modification of the (52)-procedure of Aiba et al. (1) . Bacterial cells were cultivated as described by De Ley and De Smedt (13). The cell growth from a 100-ml broth culture (approximately 1 g) was suspended in 9.5 ml of buffer A containing 0.02 M sodium acetate and 1 mM EDTA (pH 5.5). The cells were lysed by adding 0.5 ml of 10% (wtkol) SDS. After 10 ml of phenol equilibrated in 0.02 M sodium acetate (pH 5.5) was added, the mixture was incubated for 5 min at 60°C with gentle shaking. The solution was chilled on ice and centrifuged for 10 min at 10,000 rpm. The aqueous phase was reextracted with phenol, and the centrifugation step was repeated. The rRNA was precipitated by adding 2 to 3 volumes of cold (-18OC) ethanol, centrifuged for 5 min at 5,000 rpm, and redissolved in 5 ml of buffer A. The ethanol precipitation step was repeated twice. Finally, the crude rRNA was dissolved in IX SSC. All materials and solutions were autoclaved in a pressure cooker.
Radioactively labelled rRNAs from reference strains were obtained from members of the Ghent research group.
Purification of rRNA fractions, fixation of single-stranded DNA on membrane filters, chemical determination of the amount of DNA on a filter, saturation hybridization, RNase treatment, and measurements of the thermostabilities of the hybrids were performed as described by Van Landschoot and De Ley (53). Each DNA-rRNA hybrid was character- The fatty acids for which the average amount for all three taxa was less than 1% are not given; therefore, the sum of the percentages for each group is not 100%. Mean -t standard deviation. The numbers in parentheses are the numbers of strains which contain the fatty acids. Tr, trace (less than 1%); ND, not detected.
ECL, equivalent chain length.
ized by the melting temperature of elution [T,,,,] , the temperature at which 50% of the hybrid was denatured. A homologous duplex was a duplex formed between DNA and rRNA of the same strain; a heterologous hybrid was a duplex formed between DNA and rRNA of different strains. The higher the Tm(e) of a heterologous hybrid, the more closely the two strains were related. The Tm(=) values from reciprocal hybridization experiments in which all of the strains of each rRNA branch were used to calculate the average linkage level between each pair of rRNA branches.
16s rRNA sequencing. rRNA was isolated and partially purified by using a modification of the procedure of Pace et al. (40) , as previously described (41) . rRNA sequences were determined by using a modification of the standard Sanger dideoxy chain termination technique in which primers complementary to conserved regions were elongated with avian myeloblastosis virus reverse transcriptase (29) . In addition to the standard primers (primers 2 through 5, 9, and 10 of Eaton et al. [17] ), the following two primers were used: 5 '-GGGG'TTGCGCTCGTTATAGGAClT-3' (1093 reverse) and 5'-ACTAGCGATTCCAGCTC-3' (1331 reverse).
Phylogenetic analysis of 16s rRNA sequence information. The sequences were entered in the RNA program, a program designed for analysis of 16s rRNA data and written in Microsoft QuickBASIC for use with IBM-PC-compatible computers, and were aligned as previously described (41) . The data base contained approximately 250 sequences determined in our laboratory (B. P. and F. D.) and 200 sequences obtained from GenBank or from other researchers. Similarity matrices were constructed from aligned sequences by using only those base positions for which 90% of the strains had data. The similarity matrices were corrected for multiple base changes by the method of Jukes and Cantor (24) . Phylogenetic trees were constructed by the neighborjoining method (44) .
Phenotypic tests. A number of classical phenotypic tests and API ZYM tests were performed in three independent laboratories. Tests for the following characteristics were performed in the laboratory at Klinikum der Philipps-Universitat Marburg, Marburg, Germany: motility; growth condition requirements (including medium, temperature, and The following characteristics were examined in the laboratory at the Department of Clinical Bacteriology, University of Goteborg, Goteborg, Sweden, as described by De Vos et al. (14) : cell and colony morphology; growth condition requirements (including medium, temperature, and atmospheric requirements); hemolysis and odor on horse blood agar; formation of pigment on nutrient agar; growth on Drigalski agar; motility; presence of oxidase, catalase, P-galactosidase (o-nitrophenyl-P-D-galactopyranoside test), urease, lysine and ornithine decarboxylase, and arginine dihydrolase activities; formation of indole; reactions in triple sugar iron agar; reduction of nitrate and nitrite; denitrification; action on D-glucose in oxidation-fermentation medium; resistance to penicillin (10 pg per disc); liquefaction of gelatin; requirement of X or V factor or porphyrin; and growth with D-galactose, D-glucose, lactose, D-mannitol, D-mannose, D-sorbitol, sucrose, and D-xylose as sole carbon sources.
Tests for the following characteristics were performed with 14 0. rhinotracheale strains (they were not performed with strains LMG 11553, LMG 11554, LMG 11555, LMG 11556, LMG 12589, LMG 12590, and LMG 12591) in the laboratory at the Klinik fur Gefliigel der Tierarztlichen Hochschule, Hannover, Germany: motility; growth condition requirements; cell and colony morphology; presence of oxidase (26) , catalase (27) test (7); and acid production from carbohydrates in phenol red broth base containing 1% carbohydrate with and without chicken serum. API ZYM tests were performed in all three laboratories according to the recommendations of the manufacturer (bioMkrieux, La Balme-les-Grottes, Montalieu-Vercieu, France).
The presence of the following enzymes or enzymatic activities was evaluated by using experimental API galleries (these characteristics were examined only by workers in the glycine arylamidase; hydroxyproline arylamidase; lysine arylamidase; proline arylamidase; pyroglutamic acid arylamidase; a-glutamyl-a-glutamic acid arylamidase; glycyl-phenylalanine arylamidase; phenylalanyl-arginine arylamidase; prolyl-arginine arylamidase; seryl-methionine arylamidase; 2-glycyl-glycyl-arginine arylamidase; alanyl-phenylalanylprolyl-alanine arylamidase; hippurate hydrolysis; phospholipase (test not performed with strains LMG 12589, LMG 12590, LMG 12591, LMG 12599, and LMG 12600); and phosphodiesterase.
Carbohydrate analysis. The cellular carbohydrates of all 0. rhinotracheale strains except LMG 10958 and LMG 12590 were analyzed as described previously (3, 37) . A loopful of well-grown cells was hydrolyzed in 2 N hydrochloric acid at 100°C for 20 niin. Lipids were removed by hexane extraction, and the carbohydrates remaining in the dry residue of the aqueous phase were transformed to the corresponding peracetylated aldononitriles, peracetylated o-methyloximes, or alditol acetates. The peracetylated sugars were purified and subsequently analyzed by capillary gas chromatography and mass spectrometry.
RESULTS
Isolation of 0. rhinotracheale strains. 0. rhinotracheale can be isolated on common nonselective blood or chocolate agar media from samples obtained from the nasal cavity and infraorbital sinus, but large numbers of other bacteria may mask or overgrow the pinpoint colonies. However, in birds exhibiting pathological lesions of the lower respiratory tract, the organism can be found in pure culture in specimens from the trachea, lung, or airsac exudate. Inoculated plates should be incubated for at least 48 h at 37°C under microaerobic conditions (candle jar) or in air enriched with 10% CO,; 2-day-old colonies are circular, small (approximately 1 mm in diameter), opaque to grayish, and butyrous.
PAGE of whole-cell proteins. Duplicate protein extracts of several strains were prepared to check the reproducibility of the growth conditions and the preparation of the extracts. The level of correlation between duplicate protein patterns was 20.95. Figure 1 shows the results of a numerical comparison of the protein profiles of all of the 0. rhinotracheale, Capnocytophaga, and R anatipestifer strains investigated. Cluster I contains all 21 isolates of 0. rhinotracheale, which clus-On: Thu, 03 Jan 2019 11:29:46 VOL. 44, 1994 ORNITHOBACTERIUM RHINOTRACHEALE GEN. NOV., SP. NOV. 29 16s rRNA sequences are available for electronic retrieval from the GenBank and EMBL data bases under the accession numbers indicated. tered together at a similarity level of more than 89%. Cluster I1 consists of five R. anatipestifer reference strains that clustered together at a similarity level of more than 89%. Cluster 111 contains five Capnocytophaga reference strains, which clustered together at a similarity level of more than 76%.
Fatty acid methyl ester composition. The average fatty acid methyl ester compositions of the 0. rhinotracheale, Riemerella, and Capnocytophaga strains examined are shown in (Table 3) .
DNA-rRNA hybridization results. The DNA-rRNA hybridization results are shown in Table 4 (all values for crossreactions between reference strains will be published elsewhere The detailed structure of rRNA superfamdy V is discussed elsewhere (45) . The genera Capnocytophaga and Riemerella occupy separate positions and branch off at the same base level.
16s rRNA sequence analysis. The 16s rRNA sequences of 0. rhinotracheale LMG 90MT and five Capnocytophaga species have been deposited in the GenBank data base and are available for electronic retrieval under the accession numbers shown in Table 5 . The accession numbers of additional reference organisms included in the 16s rRNA phylogenetic analysis are also shown in Table 5 .
The results of a comparison between the 16s rRNA sequence of strain LMG 9086T and the sequences of 31 reference species are shown in Table 6 . The matrix is based on comparisons at 1,422 base positions for which more than 90% of the strains had data. The lower half of the matrix is expressed as percentages of differences corrected for multiple base changes by the method of Jukes and Cantor (24) . A phylogenetic tree determined from the corrected matrix by using the neighbor-joining method is shown in Fig.  3 . Species representing the Cytophaga and "flavobacter" subgroups of the "flavobacter-bacteroides" phylum are shown.
Phenotypic analysis. The results of classical phenotypic tests and reactions in API ZYM galleries were determined for only 0. rhinotracheale strains. Similar results were found for nearly all of the tests performed in three independent laboratories, regardless of the method used; however, a number of discrepancies were observed. All of the strains exhibited urease activity if the Lautrop nonproliferative test (30) was used, whereas only 13 of 21 strains produced urease in Christensen medium without agar. All strains produced oxidase activity when the method of Mannheim et al. (32) and Kersters and De Ley (26) was used, whereas only 15 of 21 strains produced oxidase when the Pathotec system was used and only 17 of 21 strains produced oxidase when Kovacs' reagent (31) was used. Testing for arginine dihydrolase activity by using a heavy inoculum in Moller's medium yielded 19 positive reactions after 3 days of incubation at 36°C (strains LMG 10958 and LMG 11555 did not react). The results obtained with the API ZYM galleries were reproducible only when a heavy inoculum was used. Differences in test results among the three laboratories were found only for the following tests which yielded strain-dependent results (although all strains exhibited at least weak activity): esterase C4, valine arylamidase, cysteine arylamidase, trypsin, and a-and 9-galactosidase. Strain-dependent results were recorded in all three laboratories for chymotrypsin activity. The results of the remaining classical and API ZYM tests are described below in the description of the new taxon. Enzymes belonging to the experimental galleries were tested for 0. rhinotracheale strains and for five Capnocytophaga and R anatipestifer reference strains ( Table 1) .
The following activities were present in all strains: alanine arylamidase; glycine arylamidase; lysine arylamidase; proline arylamidase; a-glutamyl-a-glutamic acid arylamidase; glycyl-phenylalanine arylamidase; phenylalanyl-arginine arylamidase; prolyl-arginine arylamidase; seryl-methionine arylamidase; 2-glycyl-glycyl-arginine arylamidase; and alanyl-phenylalanyl-prolyl-alanine arylamidase. The following characteristics were negative for all strains: production of acid from D-glucosaminic acid, D-saccharic acid, L-fucose, mannitol, sorbitol, trehalose, and xylose; phenylalanine deaminase activity; hippurate hydrolysis; and phospholipase activity. All of the other test results are shown in Table 7 . When the API galleries were used, 0. rhinotracheale LMG 90MT did not produce acid from glucose, fructose, maltose, sucrose, or dextrin (Table 7) , whereas acid production was observed for the same strain in phenol red broth base containing 1% carbohydrate with and without chicken serum. The latter reaction pattern is more in agreement with the general profile of this species (Table 7) .
Carbohydrate profiles. All of the strains except LMG 9087 contained high amounts of lyxose (up to 30%). Mannose, glucose (except LMG 11554), and galactose were always present; altrose, sorbose, and heptoses were always absent. Ribose was present in most strains. The detailed carbohy- --drate profiles of all of the strains studied are shown in Table  8 .
DISCUSSION
In an attempt to identify a large number of veterinary isolates, numerical comparisons of the whole-cell protein and fatty acid contents were used as a first step in the identification process. A total of 21 gram-negative avian isolates had strikingly similar profiles ( Fig. 1 and Table 2 ) which were clearly different from the profiles of all other organisms present in our data bases. Such very high levels of similarity in protein and fatty acid contents for the most part reflect very close genotypic relatedness as well (38, 50-52,  55) . DNA binding studies performed with a representative sample of these 21 isolates confirmed that all of the strains belong to a single genospecies (DNA binding values were greater than 93% [ Table 31 ). In order to establish the phylogenetic affiliation of this taxon, we performed DNArRNA hybridization experiments with four selected strains and reference strains belonging to the six rRNA superfamilies sensu De Ley (49). We also determined the nearly complete 16s rRNA sequence and compared it with about 450 sequences representing the various evolutionary lineages within the Bacteria (56).
An extensive DNA-rRNA hybridization analysis revealed the position of this taxon on a separate phylogenetic branch within rRNA superfamily V (Fig. 2) . Among other taxa, the genera Flavobacterium, Cytophaga, Capnocytophaga, and Riemerella are present in the same taxonomic neighborhood (Fig. 2) (45) . However, the nearest neighbors of the new taxon are situated at a difference in Tmcel of about 13°C (Fig.  2) . Usually, the Tmce, range within a genus is about 5°C (11) .
This clearly indicates that the 21 strains belong to a very distinct, new genus. The difference in Tmce) of about 13°C corresponds to the genomic range found within several well-characterized bacterial families (49). At present, proposing a name for this family seems premature as it is generally accepted that the taxonomy of related genera, such as Flavobacterium and Cytophaga, has to be revised thoroughly. A comparison of the 16s rRNA sequence of strain LMG 9086= with other bacterial 16s rRNA sequences in our data base confirmed the placement of this organism in the Flavobacterium-Cytophaga rRNA cluster. It is well-known that rRNA sequencing is more powerful than DNA-rRNA hybridization for establishing relationships at deep phylogenetic levels (i-e., between families or classes) (57). A detailed scheme of the relationships between the new organism and its closest allies is shown in Fig. 3 . Obviously, the new taxon is most closely related to species in the "flavobacter" subgroup of the "flavobacter-bacteroides" phylum as described by Gherna and Woese (20) . It falls in the "flavobacter" subgroup and is about equally related to the two clusters of Flavobacterium species. Flavobacterium meningosepticum and Flavobacterium breve are its nearest neighbors and are related at a similarity level of 89.9%. This low similarity level again indicates that there is a large genetic distance between the new taxon and its closest relatives. Also from the viewpoint of direct sequencing, this genetic distance corresponds to the genomic range within several bacterial families (e.g., the family Cardiobacteriaceae, whose members cluster at a similarity level of more than 93% [15] ). We therefore propose a new genus, Omithobacteri'urn, and a new species, 0. rhinotracheale, to accommodate this taxon.
Identification of 0. rhinotracheale strains. Typical members of the Flavobacterium-Cytophaga rRNA cluster are readily identified on the basis of their flexirubin type pigments. However, strains that produce only weak or no colonial pigments on common isolation media must be recognized in other ways. It has been emphasized previously that chemotaxonomic markers such as respiratory quinones, cellular fatty acids, and cellular carbohydrates are valuable parameters for the identification of these organisms (2, 5, 6, 8, 9,  22, 35, 39, 43, 47, 48) . From the viewpoint of veterinary microbiology, it is important to differentiate 0. rhinotracheale from R. anatipestifer as these two taxa share the same ecological niche and have several features in common. In fact, several 0. rhinotracheale strains were initially identified as R. anatipestifer or as R. anatipestifer-like (59) . Another member of the same rRNA cluster, the genus Capnocytophaga, has a similar type of capnophilic metabolism and shares a number of phenotypic features with 0. rhinotracheale and R. anatipestifer (see below). We therefore included a reference strain of each of the five Capnocytophaga species and five representative R. anatipestifer strains in several phenotypic analyses in order to evaluate the differentiation of the three genera.
All 0. rhinotracheale and R. anatipestifer strains have very similar protein contents (r > 89%) (Fig. 1) . More variability was observed in the five Capnocytophaga strains. This variability was expected as each strain represents a different species (Table 1 and Fig. 1 ). In general, a comparison of the protein profiles results in clear-cut differentiation among 0. rhinotracheale, R anatipestifer, and Capnocytophaga species; each of these taxa constitutes a distinct electrophoretic cluster (Fig. 1) .
All three taxa are characterized by very high percentages of branched-chain fatty acids (>87%). Similar data for R. anatipestifer and Capnocytophaga species have been reported previously (2, 9, 22, 39, 43, 45, 47, 48) . For each taxon, 1 5 0 is0 accounts for more than one-half of the total fatty acid content ( Table 2 ). The relative amounts of 13:O iso, 15:O anteiso, 150 is0 30H, 17:O is0 30H, and an unidentified fatty acid with an equivalent chain length of 13.566 can easily be used as differential features (see above). As reported previously (47), strains of different Capnocytophaga species have very similar fatty acid compositions ( Table 2) .
As is common in other members of the FlavobacteriumCytophaga rRNA cluster, menaquinones were the only respiratory quinones detected (5, 8, 18, 47) . 0. rhinotracheale LMG 11553 and LMG 11556 reportedly contain menaquinone 7 as their only respiratory quinones, which is similar to the quinone composition of R. anatipestifer (18) . Capnocytophaga species contain menaquinone 6 and trace amounts of menaquinone 5 (6, 47). (' 1 a Abbreviations for reaction types: A, peracetylated aldononitrile; 0, peracetylated 0-methyloxime; C5 and C,, unknown carbohydrates with five and six carbon atoms, respectively; -01, sugar alcohol; phenyl, phenylated carbohydrate; CH,, methylated carbohydrate. When no reaction type is specified, only acetylation was observed (with sugar alcohols, amino sugars, and similar compounds). ?, identity of carbohydrate was uncertain.
1,O.l to 0.5%; 2, 0.5 to 1.0%; 3, 1.1 to 3.0%; 4,3.1 to 6.0%; 5,6.1 to 10.0%; 6, 10.1 to 20.0%; 7,20.1 to 30.0%; 8, more than 30.0%; -, not detected. Values in parentheses indicate that the reactions were variable (carbohydrate was not detected in all samples); at least five samples were examined for each carbohydrate.
Preliminary data have been reported previously (36) .
0. rhinotracheale can be further differentiated from R. anatipestifer by the absence of catalase activity and by the presence of P-glucosaminidase activity and a-and P-galactosidase activity (I?. anatipestifer strains have the opposite reactions for these tests [42] ). Additional characteristics were determined by using experimental API galleries (Table  7) . 0. rhinotracheale strains do not exhibit gamma-glutamyl arylamidase activity, and most strains produce acid from fructose (18 of 21 strains), lactose (19 of 21 strains), galactose (15 of 16 strains), and N-acetyl-glucosamine (15 of 16 strains), whereas the five reference strains of R. anatipestifer have the opposite reactions. The absence of catalase activity and the presence of oxidase activity should allow workers to differentiate 0. rhinotracheale from Capnocytophaga species; Capnocytophaga sputigena , Capnocytophaga ging&alis, and Capnocytophaga ochracea do not exhibit catalase or oxidase activity, while Capnocytophaga canimorsus and Capnocytophaga cynodegmi produce both catalase and oxidase (4) . Additional characteristics are shown in Table 7 .
A relatively new approach in bacterial taxonomy is the determination of cellular carbohydrate contents (3, 37) . The presence of an unidentified C5 compound with retention times of 11.44 and 11.98 min, the presence of a C, compound with a retention time of 15.28 min, the presence of ribose, the presence of large amounts of lyxose, mannose, glucose, and galactose, and the lack of arabinose (except in strains LMG 10969, LMG 12589, LMG 12591, and LMG 12599), sorbose, and heptoses are general properties of organisms belonging to rRNA superfamily V, whereas this general carbohydrate pattern has not been observed in members of the other rRNA superfamilies investigated so far (21).
3-Deoxy-~-mannooctulosonic acid was not observed. This could have been because of the derivatization technique used, which was not optimal for this compound, or because there was a proportionally low level of 3-deoq-~-mannooctulosonic acid present. The differences determined for the hexosamines glucosamine, galactosamine, and mannosamine are of minor taxonomic importance.
Description of Ornithobacterium gen. nov. Ornithobacterium (0r.ni.tho.bac.te'ri.um. Gr The following enzyme activities are always present: alkaline and acid phosphatase, ester lipase C8, leucine arylamidase, phosphoamidase, a-glucosidase, P-glucosaminidase, phosphodiesterase, alanine arylamidase, glycine arylamidase, lysine arylamidase, proline arylamidase, a-glutamyl-aglutamic acid arylamidase, glycyl-phenylalanine arylamidase, phenylalanyl-arginine arylamidase, prolyl-arginine arylamidase, seryl-methionine arylamidase, 2-glycyl-glycylarginine arylamidase, and alanyl-phenylalanyl-prolyl-alanine arylamidase. All strains exhibit strong or weak a-and P-galactosidase, esterase C4, valine and cysteine arylamidase, and trypsin activities. The following enzyme activities are always absent: P-glucuronidase, P-glucosidase, a-mannosidase, a-fucosidase, lipase C14, phenylalanine deaminase, hippurate hydrolysis, gamma-glutamyl arylamidase, and phospholipase. No acid is produced from D-glucosaminic acid, D-saccharic acid, L-fucose, D-mannitol, D-sorbitol, trehalose, and D-qlose.
The additional fatty acids present in small quantities in all strains include two unidentified fatty acids with equivalent chain lengths of 13.566 and 16.580, 16:0, 17:O iso, and 16:O 30H.
Lyxose, ribose, glucose, galactose, and mannose are the principal carbohydrate components, while altrose, sorbose, and heptose do not occur.
Strains have been isolated from respiratory tracts of turkeys, chickens, rooks, and a partridge, and most strains have been associated with infections such as tracheitis, pericarditis, sinusitis, airsacculitis, and pneumonia. At present, our knowledge with regard to pathogenicity in birds is incomplete. Our clinical observations and the results of diagnostic work (unpublished data) indicate with a high level of probability that 0. rhinotracheale is able to produce a contagious disease. However, it is not yet clear whether cofactors are involved in pathogenesis.
The DNA base composition ranges from 3? to 39 mol% G+C. The type strain is LMG 9086 (= MCCM 01774 = CCUG 23171), which was isolated from a turkey in the United Kingdom. Its G+C content is 38 mol%.
All 0. rhinotracheale strains have been deposited in the Culture Collection of the Laboratorium voor Microbiologie and the Culture Collection of the University of Goteborg Department of Clinical Bacteriology.
